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7.35×10-3S.cm-1、5.07×10-3 S.cm-1、1.85×10-3 S.cm-1和1.48×10-3 S.cm-1；HCl、H2SO4、
SSA、DBSA 掺杂的聚苯胺进入到了蒙脱土的片层之间，使蒙脱土的层间距增大，
且随着掺杂剂分子体积的增大，蒙脱土的片层间距增加值也随之增大；SEM 和
TEM 测试表明 HCl、H2SO4 掺杂的复合材料中蒙脱土片层主要以插层结构存在，






量在 7.5%~10%时涂层具有较好的物理机械性能；聚苯胺复合材料的用量 : 

















腐 性 能 提 高 的 顺 序 依 次 为 ： DBSA-PANI/MMT>SSA-PANI/MMT> 
H2SO4-PANI/MM ≈ HCl-PANI/MMT；添加 10% SSA-PANI/MMT 复合材料的涂
层防腐性能最佳：划 X 耐盐雾时间达到 1250 h，不划 X 耐盐雾时间达到 1520 h，







































As one of conductive polymers, polyaniline exhiblits peculiar dopant behavior 
and excellent electrochemical reversibility, described with advantages such as high 
conductivity, good environmental stability, ease of synthesis, low cost of monomer, 
etc. Based on this, polyaniline has been considered the most promising polymer in the 
practical application. The approach of modifying polyaniline with other substances 
can not only overcome the disadvantage of poor processing performance, but also be 
obtained with a variety of functional composite materials which has been widely used 
in conductive materials, electrostatic shielding, microwave absorption, metal 
anti-corrosion and other fields. Especially polyaniline compound anticorrosive 
coatings on metals with anodic protection, shielding and scratch resistance which are 
not compared by conventional paints, is expected to have the most promising 
application prospect in polyaniline fields. 
1. This paper prepared polyaniline/montmorillonite (PANI/MMT) composites 
with in-situ intercalation polymerization via using hydrochloric acid (HCl), sulfuric 
acid (H2SO4), sulfosalicylic acid (SSA) and twelve alkyl benzene sulfonic acid 
(DBSA) as dopant acids, using ammonium persulfate（APS） as oxidizing agent. 
Taking montmorillonite（MMT） as the main body, the aniline（An）: montmorillonite
（MMT）feed ratio (weight ratio) are listed as 1: 2,1:3,1:4,1:5,1:6,1:7. 
The experimental results showed that: the electrical conductivity of PANI/MMT 
composites prepared with four dopant acids reached the maximum at AN:MMT= 
1:4;the effects of different dopant acids on the conductivity level of composites 
demonstrated as DBSA > SSA > HCl> H2SO4, and the conductivity of composites 
respectively were 7.35×10-3 S.cm-1, 5.07×10-3 S.cm-1, 1.85×10-3 S.cm-1 and 1.48×
10-3 S.cm-1, respectively; polyanilines doped with HCl, H2SO4, SSA, DBSA were 
intercalated into the montmorillonite lamellae and the montmorillonite interlayer 
















montmorillonite lamellae spacing increased;SEM and TEM tests showed that 
montmorillonite layers in composites doped with HCl,H2SO4 mainly exists with 
intercalation structure, and those with SSA, DBSA exhibited some dissection 
structure. 
2. This paper prepared epoxy resin corrosion protective coatings by choosing 
the feed ratio of aniline monomer and montmorillonite for 1:4 (weight ratio) and 
using four composite materials prepared as fillers. We applied this coating on low 
carbon steel specimen surface, characterized the relative salt- fog resistance and salt 
resistance, and further seeking the optimum proportion of coating. 
The experimental results showed that: the amount of PANI/MMT  composites 
materials in the coating should be controlled in a certain range: if it is too low 
corrosion resistance is poor, meanwhile if too high it can weaken the mechanical 
properties of coating; the coating has good physical and mechanical properties when 
the content of composites is 7.5%~10%; the dosage of polyaniline composites: when 
the content of H2SO4-PANI / MMT, HCl-PANI / MMT, DBSA-PANI / MMT at 12.5%, 
the content of SSA-PANI / MMT at 10%, composite coating had the best performance 
of anticorrosion; the order of composite materials on improving anticorrosion 
performance of coating is: DBSA-PANI/MMT > SSA-PANI/MMT > 
H2SO4-PANI/MMT≈ HCl-PANI/MMT; the anticorrosion performance of coating 
which SSA-PANI / MMT was introduced is best: row X salt spray resistant time reach 
1250 h, surpass that of the epoxy rich zinc primer (850 h),and meanwhile no row X 
salt spray resistant time reach more than 1520 h, surpass that of the epoxy rich zinc 
primer (1000 h) . 
3. We investigated the matching application of the four kinds of different acids 
doped polyaniline/montmorillonite/epoxy anticorrosive paints and a variety of 
anticorrosive paints (monocomponent acrylic paint, acrylic polyurethane paint, 
chlorinated rubber paint, epoxy paint, fluorocarbon paint, polysiloxane paint) and 
compared with the anti-corrosion system commonly used presently. 
The matching tests showed that: salt spray resistance of coating improved 
















resistance of coating was better when polyaniline composite coating matched with 
acrylic polyurethane paint, luorocarbon paint and polysiloxane paint; when 
polyaniline composite epoxy primers matched with a protective topcoat, the brine 
resistance of coating improved greatly, it had better resistance to salt water comparing 
with iron red epoxy antirust primer and epoxy zinc-rich primer; the order of various 
protective topcoats’ artificial aging resistance from excellent to poor is:  
polysiloxane paint > fluorocarbon paint > acrylic polyurethane paint > acrylic paint > 
chlorinated rubber paint and epoxy paint; considering the coating anticorrosion 
performance and price ratio, polyaniline composite coating matching with acrylic 
polyurethane paint is a good choice. 
4. The marine paints were prepared by using polyaniline composite epoxy 
anticorrosive paint as primer, epoxy cloud iron paint as intermediate paint,acrylic 
polyurethanepaint as topcoat to prepae and the relative saltspray resistance and salt 
water resistance were tested. 
The experimental results showed that: the anticorrosion performance of 
polyaniline coating system far surpassed that of the iron red epoxy antirust primer 
paint system and epoxy zinc-rich primer paint system, exhibiting excellent corrosion 
resistant performance of polyaniline composite coatings.  
Especially the polyaniline composite anticorrosive paint which doped with SSA 
matching with a topcoat and intermediate paint,showing a long-term corrosion 
resistance and its good price ratio, to replace epoxy zinc-rich paint, and own the 
extensive application prospect. 
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